"Had it not been for this confounded little book which she was prone to consult at awkward moments, the operative-and case-mortality percentages for the meningiomas would have been found much lower and the end results much better. For had I been left to myself, the temptation to exclude a case here and there to improve the figures would have been irresistible. But you can't cheat in your own favor when someone else checks the record."-HARVEY CUSHING A SERIES of 637 patients suffering from trigeminal neuralgia have been observed and treated since 1920. The symptomatology of the entire group has been studied and the various forms of therapy have been evaluated. The immediate postoperative state has been reviewed in all instances and it has been possible to assess the long-term results in 513 patients.
SERIES of 637 patients suffering from trigeminal neuralgia have been observed and treated since 1920. The symptomatology of the entire group has been studied and the various forms of therapy have been evaluated. The immediate postoperative state has been reviewed in all instances and it has been possible to assess the long-term results in 513 patients.
A total of 627 preganglionic sections of the trigeminal nerve were performed. The group of 637 patients included 373 females and 264 males. The preponderance of women sufferers, as compared to men, has been observed by others. In this series, the ratio of females to males would be even greater if the men who were seen in a large Veterans Administration Hospital were excluded.
The right face was the site of pain 393 times as compared to 228 for the left side. Sixteen patients had development of pain bilaterally but in no instance was the onset on the two sides simultaneous.
The ophthalmic division was the only division involved in only 6 instances. Three additional patients at one time had pain only in the region of the ophthalmic division, but as the disease progressed, other areas of the face ultimately became involved. Discrete maxillary involvement was seen 52 times and discrete mandibular involvement occurred 50 times. In patients who have had pain in the mandibular division, we are aware that the tongue was spared in only 1 instance. The combination of ophthalmic and maxillary pain was noted in 99 patients and the maxillary and mandibular combination was reported in 178 patients. Sparing of the maxillary division, but with pain in the areas of the ophthalmic and mandibular divisions, was recorded only twice. At least portions of all three divisions were the site of pain in 246 patients. The exact site of origin of the pain could not be determined from the clinical histories in 20 patients (Table 1) .
The average age at onset for the group studied was 51 years. Our youngest patient had his first pain at the age of 15 and 1 patient and his family 5~8 maintained that there was no neuralgia involving the face until he was 89 years old. While it is generally believed that trigeminal neuralgia is not common until the 4th decade, 15 of our patients had the onset of pain before they reached their 25th year. Seven patients noted their symptoms after they were 80 years old (Table 2) . Remissions of pain for long intervals are characteristic of trigeminal neuralgia. Twenty-one patients were free of pain for periods of 18 months or longer, and 2 patients were free of symptoms for 7 years (Table 3 ). For the most part our group of patients had their remissions in the warmer months.
Some patients had unremitting pain from the onset of the illness which did not respond to medical therapy. Frequently, surgery was advised and accepted only after several months of suffering. However, for the average, 6.4 years elapsed from the onset of pain until the patients submitted to preganglionic trigeminal section. The youngest patient operated upon was 19 years of age. The oldest patient operated upon was 93 (Table 4) .
It has long been known that the incidence of trigeminal neuralgia is greater among people afflicted with multiple sclerosis than it is in the general population. Fourteen of our patients with trigeminal neuralgia also had multiple sclerosis. The neuralgia was bilateral in 1 of these patients. In 2 instances, the pain was not relieved by preganglionic section. One patient whose pain continued was later relieved by a sensory cortical resection. Another patient was free of pain for I! years, only to have it return for 8 years.
Then, it disappeared spontaneously and has not reappeared for 6 years.
Meningiomas of the dural envelope of the Gasserian ganglion were encountered in 6 patients. Three of this group were suspected of having a paratrigeminal tumor because their pains were more continuous than is usually observed, but the other 3 had remittent lancinating pain, and there were no other clues that might lead one to suspect such a lesion.
Two patients who were operated upon for trigeminal neuralgia were later operated upon for intra~ranial meningiomas not in continuity with the trigeminal nerve. We do not believe that this represents more than coincidence.
One patient was known to have pernicious anemia. Three patients had positive Wassermann reactions and 3 patients had cerebrovascular accidents prior to the onset of their pain. One cannot be certain that these diseases have any bearing upon trigeminal neuralgia. We have the same impression about 2 patients who had Paget's disease of the skull, which directly affects the ease with which surgery can be performed. One patient had epileptiform seizures both prior to and following his neurotomy but the presence of an intracranial space-occupying lesion has not been verified.
The ancients believed that trigeminal neuralgia was caused by carcinoma of the antrum. We had only 1 patient with this coexistence. Herpes zoster has also been implicated with the onset of trigeminal neuralgia but only 1 of our patients gave such a history (Table 5 ).
It has not been our practice to perform alcohol injections upon patients suffering from trigeminal neuralgia unless the pain could be relieved by local injection at the mental or infraorbital foramina. Prior to the establishment of a neurological surgery service, alcohol injections constituted the major form of therapy for trigeminal neuralgia in the Chicago area. In fact, many of the first patients in this group had been treated previously by neurologists who were recognized as technically expert in performing a variety of injection procedures. It is apparent from reviewing the records that they were eager to eliminate the more transient methods of treatment and patients were advised by them to have preganglionic section of the nerve. We are unable to determine the exact type of alcohol injections employed in treating our patients prior to their treatment by us. But 298 people in this series had a total of 821 alcohol injections, by neurological surgeons, neurologists, general practitioners, maxillofacial surgeons, dental surgeons and others. Of 821 attempts, 503 resulted in success of varying degree. The average duration of relief obtained was 7.23 months (Table 6) .
Some alcohol injections were unusually successful and deserve special comment. Fifteen patients experienced relief for 2 years. Six were free of pain for 3 years and 3 had no pain for 5 years. One was relieved for 7 years and 2 Alcohol injections are not free of complications. The most frequent complication noted was permanent facial weakness in 4 patients. Difficulty in opening the mouth was observed in 3 patients. Two patients retained a permanent lateral rectus palsy. The following complications were observed in single instances: loss of hearing and facial weakness, transient facial weakness, paresthesias in contralateral extremities, aggravation of pain, extension of pain to an additional division, difficulty in swallowing, ulceration in the cheek and osteomyelitis of the mandible (Table 7) . Surgical procedures, other than preganglionic neurotomy, were utilized 13 times and these were performed prior to our seeing the patients. Two supraorbital nerve avulsions gave relief for 10 months and 2 years. Three infraorbital nerve avulsions were effective for 3 months, 11 months and 12 months. One inferior dental nerve section gave only 1 month's relief, but 4 inferior dental nerve avulsions were effective for 6 months, 15 months, 18 months and 2 years. A single patient was relieved for 30 months as a result of intracranial section of the mandibular division. Extracranial mandibular and maxillary nerve divisions were effective for 7 months in 1 patient (Table 8) .
The operation utilized has been the extradural preganglionic neurotomy via the middle fossa described by Frazier and modified by Adson. The transdural route has been used only when in error, or because of its fragility and adherence to the bone, the dura mater over the temporal lobe was opened. Anesthesia has for the most part been local procaine injection. In the earlier operations, ether was used to supplement the procaine and in recent years intravenous Pentothal has been used for portions of the operative procedure. Depending upon the ability of the patient to cooperate, we have tried to have the patient awake in order to evaluate the effect of partial selective root section. Selective section has spared the sensory innervation of the eye 65 (Table 9 ).
It has been our practice to utilize the foramen spinosum as one of the major anatomic guides to the ganglion. The middle meningeal artery has been controlled, divided and its proximal end waxed into the foramen spinosum. Occasionally, we have been plagued by an artery difficult to control because of a bony prominence, previously described by one of us, which obscures the foramen spinosum and which must be removed before the artery can be coagulated and divided. The 4 operative deaths were caused by the following circumstances: one of the earliest patients operated upon by another surgeon, not an author, had profuse bleeding which necessitated packing of the wound. Subsequently, infection intervened and death resulted from meningitis. A second patient succumbed from a subdural hematoma. A third patient, who also had Paget's disease, died as a result of hemorrhage. The cause of death in the fourth patient was a pulmonary infarct. Of the total group of patients operated upon we have been able to follow 513 of them continuously, and analysis of latent complications or unfavorable results is confined to a study of this group (Table 10) .
The presence of transient ipsilateral facial paresis constitutes a frequent early complication (Table ll) . Forty-one of our patients had facial paresis occurring either immediately after surgery or subsequently, in some instances as late as 15 days postoperatively. In some instances, recovery was complete within 1 week, but more commonly 1 month was the period required for recovery. Rarely, recovery was not complete for a year. Contralateral facial paresis was observed in 1 patient, but his recovery was prompt. Lateral rectus muscle palsy was observed in 5 patients, but fortunately was transient in each instance. Parotitis was observed only once and again this disability was transient. In many patients herpetic lesions occur after operation which are limited to the areas of the maxillary and mandibular divisions and to the lips.
There were 303 patients who had no postoperative complications or uncomfortable sequelae following section of the preganglionic trigeminal fibres (Table 10 ).
All patients have been taught fastidious care of the eye. This has included instruction on irrigating the eye with sterile distilled water twice daily and the use of protective shields, if the environment or occupation required it. In spite of this 39 patients have at some time had conjunctival injection and another 19 have had corneal ulceration. Of the latter, the in- jury to the eye has been so extensive as to require enucleation in 6 patients. These ocular complications were not of spontaneous origin but resulted from direct injury to the anesthetic cornea. We have not resorted to procedures such as sympathectomy because we do not believe that they occurred secondary to trophic changes. Five patients have experienced excoriation of the nasal mucosa and in 1 patient the nares became the site of a large ulceration. One patient who had difficulty in comprehending the proper care of her face had extensive ulcerations which disfigured her scalp, nares and cornea. Increasing tearing has been observed by 4 patients.
Transient loss of hearing has been observed only once, but ~ patients have complained of tinnitus for prolonged periods and many complain temporarily of fullness in the ear. One patient maintains that there are intracranial noises which were not present preoperatively. Examination of this patient fails to determine any cause for these noises and it is believed they are not ascribable to the appearance of an aneurysm or arteriovenous fistula.
Paresthesias constitute the most common postoperative subjective complaint. In 79 cases they have been classified as mild and we include in this group the sensations described as stiffness, crawling sensations under the skin and prickling sensations. Twenty-five patients complained of severe paresthesias, such as burning and deep pain. One of the patients had only mild complaints until he was given streptomycin for the treatment of pulmonary tuberculosis and since then he has complained of a severe burning sensation. Six patients maintain that they still suffer from intermittent paroxysms of pain similar to that experienced preoperatively, in spite of complete loss of sensation to pin prick, touch and temperature in the area of the trigeminal-nerve innervation.
Two patients have committed suicide, each of them 8 years after operation. One of these patients had complained of paresthesias ever since his neurotomy. The other patient was pleased with the result of his preganglionic section, but apparently could not bear the thought of suffering neuralgic pain again and when he experienced trigeminal neuralgia on the other side of his face he resorted to suicide. Of the 16 patients who had development of pain bilaterally, ~ were relieved by preganglionic section of the sensory root at the second operation and the remainder had peripheral operations or have had long remissions.
It is our opinion that the extradural, preganglionic neurotomy as originally advocated by Frazier and Spiller, and later improved by Adson, is the most effective surgical procedure for the treatment of trigeminal neuralgia. Properly performed, the operation is an anatomical one which gives relief from excruciating pain. Properly prepared psychologically before operation for the loss of sensation which must be incurred for the permanent relief of pain, the majority of patients do not suffer from paresthesias which interfere with their lives or the peace of the surgeon. Corneal ulceration occurs only after direct trauma to an insenstive cornea and is not the result of a trophic loss, independent of injury. Facial weakness and herpes labialis which occur immediately following operation are caused by excessive and unnecessary handling of the ganglion in the latter instance, and to elevation of the dura mater from the floor of the middle fossa too far posteriorly, in the first instance.
Patients are usually confined to the hospital a week to 10 days. They are followed postoperatively at frequent intervals during the first year and annually thereafter by direct examination or by correspondence.
